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(57) [ff&j] 

[If HI ^^^^©^rt^fcte^Sncfco 

Afrbm* 1 1 (cisiA^oT^teT-w^^^fcjgm^ i 
2 1 3 ^^t-2.^^^f-i?m^s i 4t. m 

tie, mm^& 1 6 t-tfsAffti 5 & Amount 

gl8i J|itt>5. tit «s»#i 1 7 ti,x. &m 

m$aA#^s 1 5 . *tiw¥» 1 6 . mmwm^m 1 7 , 
tit 1 8 a^A^—aa^a 1 4 -e#fcm^i 
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tfr«£A#1--5til$8A¥#l8:i:, liUfEtf *RA#¥a^ J: 

5 A#tf & t Jt l!f -T 5 tb <D tff « 4- 5 if 

St, tu!Et#«A##I£t-±3A#timi rtuicMJS-T 

6«waflt«*a*a:ic*a$ix*:ttf*ts:ifcttUs urn 

MfStfr$8A¥^a, BfJlEttr#S«#a, «rE*iJWf#a, 

«WBtff«*a#a* s , a*fi«fl:A>e>*SFeRAii-e*sic 
at, ffle£«#s^«Lfc«*fcJSXT*nE**# 

m-^Sfs-fSgm^ai:, fl-g|5©St^tit?8£A^1-?> 
tff$RA##ai:, Hf)fBlS«A##a{wj;5A¥t*#tJt 

MiEsm#a, iitriBW«**#«, 8uf5¥ij»r#a, 

[Ht#3S4] ^SMB**©******* 5 . PZT\ P 
LZT, SBT, S r T i O3, B a T i O3, 
(Ba-Sr) T i 03-Cfo5lt*3Sl 3(0.1^^ 



(2) 

■fc©«*SrfcSflr-f5!ll*'S2*fctt3.fcflEil©i:ft:» 

1 0 1 ffimmn&m^mitiim^*^*-m 

l±3fe* tt^* fc fife* fc (±«&^ fc1±#R:*iW-« n - 

[§t*«ii] tfrfEi^^^-^m^a^n^)^^ 
lit** 1 2 1 «riE3i*/w=¥-*»#afi» ^a5*is 

iiW8«|g|gSr*i-<5l»*« 1H11 ©v^-fix 

[H#js 1 5 ] ^#«Et L< f«*cD£fa£©^^!:e-C- 
*W9» 1 JSfclEfc©^^***^. 

*^ 1 6 fclBttcftfWISiMMlE*^. 
[|«*:JS18] »*3Ri*»e>i 7©v^i*ix^i«»c:|H 

1 9 1 aftOiKHEScittl^iUfle*^© 5 
50 ^JtgEL, SulEW»f#a(iJ: | 9tf#ea<o^t4Sr ) ) £ iJ»f 
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[IR** 2 o ] £&©i!5ffi3tfl^¥4S#3f?4-© 5 *>> 
fcROtfrEAfl^SKteimix BtrflE-f 

to 

Bo ■ 

[000 1] 

in* sriswau 

[000 2] 

[0 0 0 3] CTxtf. ^-9-SrW=tSi:» S?^©* 

• &mzm^xttm&)®M,K$im*mf$.irz > - t&x% 
[ooo4] ir^^^, awttf«*«*«rt -eft < 

immmmz&'i^xym u si^ Lfttt*u*ft e>ft^ 

[0 0 0 5] iS*fs #*jBJC*>fcSiSffl^JIW***UXV^ 

ft £ tvC 3 # , mm it<D tc «> lc £ h ft 3 8 W#i5* 

[000 6] JUfctflft^Ji LT> E«^y KfctSNtfc* 
toflt/ ^ &»Mt$*fc#S>, Ettas' 



4 

^5, ^©^ ©-"l" >^©^A£t£ttt 

■ [0 0 0 7] ^¥6-1 4 3 6 0 7 -S§-(d £;tx 

t^'f^^y?7 0i©ttiortit2* (lM) © 
>o fl;© 7 o 2 /4 5 iB^$ix, -fy^^y^ 70 lrtO'fy^ 

fttt, 1S7 0 2 i*f|6lte»(Cfc5*@7 0 4*SfiK 
$JlfcSifl£7 0 3^#iLT^5. 2#©fS1&702 

' V * #Sft^ 9 -"Sf?B U 'fy^' v'i y h E&^ S> K 7 0 

5 © tb f£ £ ff it $ it s r. t & m ^ $ H T V ^ . 

[0 0 0 8] #SIS2 9 4 7 2 4 5#lCj;tu«, 

B 2 7 (c^i-J; 5 lcTS5^Jicffi^[Sl*^-C2S4-^fc^ 
20 $tl^itt(-> JHI:2o©fi*8 0 1, 8 0 2ii 
SgtffcJv -O-^ 8 0 3 J; t) titfi«)/h$v^JR«8 0 
4^rta 5 |^»§tv5«^©-l'^^v 5 i2/ h^y ^^ffl 
-Y^^*- h y y5?8 0 5*SM^$tb-CV5. r.©«t5 
ft«J*-CI4» ^y^8 0 3^»^t«oTVKt'f 
y^ 8 0 3©WSW5o ^JlKffot, -T>-^8 0 
3©*ffi(i)*^A/t?V^^S^8 0 4«WB 5 ot 
l/^o 'f y ^ 8 0 3 ©JSIiS'f y ^ * - M) y -^SfrO 
JgfficD'fiB* "CT* S 5 t , 8 0 4 ft 2 o»#m#: 

8 0 1, 8 0 2(CgE-r5o "T5i. *lg*8 0 1, 8 0 

[0 0 0 9] 

^BJ^-fefi, 15!)©-y!)=y - /v©^ffi±lc 
40 ^— tt<D^K— /V ■ ir 5 ay^^-tfl Lfco -CD^' 

^x#i%\z.%)m&<ftz-z,z.tfr^'ffi£titc 0 

SP587794 3 •§-<£><£ 5 lwZj> — A* • -fe 5 zi^yp? 

* fc , s w&Mftn t at «e u & # b*J»f i- s * ^ »* , 
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[0010] ^<D 1 OOg&JSf*. tf—fl^Z 5 3 * 

/v^r-^Wiic J; oT *>*©l£SP££ttT^tf 
[0011] -2k -hxE Ufc-f * SrMl- £ 2> 

[0 0 12] ±B©«H*tftt-fv^3»*"U-a»«»r 

'So 

[00131 $ fe|Jl*»M©iWltt, * 

[0014] -lie©*^**-* >^ fcfc-abfcawa-c 

com^i £ £<£> J: 5 icMt5))>-efc 5c Hf^Ofitb©*: 

[00 15] jEfc-S^IHt UTfi, -O-? ? <D4 >- 

[0 0 16] #55W©B«>tt, HBIiftaMftttcotttU**!- 
[0 0 17] *^P^CH^5Se<)(4, J'ytt'y 



6 

1/9 9'*'* * *6i.XF®.9>'9*ffiz-tL<< ME 
[0 0 18] 

io at, *»©8*^*SrA#?-iflMSA##Si:» stria 
If #A##ai- <fc 3 A¥ft* t JttSr*" 3 

wiB*j»f #at^ Tffimfcmfr&m t mm * ^fcjt-g- estr 

3tf^eiS#at£{ix-5t t-btc, mJlElt«A#^ 
a, Wf2l*##«¥a, MIE*J»f#a, *5«ttmiElS« 

/i5)FeRAMT*fe5o 
[0 0 19] i^lSWwSfcfr^^flcjR^tt, 

at, it«^s«i-5if^#«¥ai:, BuKsm^ar* 
#a. iwiB«#*in#a; *sj:twtfffi««e*¥atttt 

so tb L» *WEflMR*«#»a^ 3SlRmfls*»e)*5FeIlAMTf 
[0 0 2 0] ^fc^MOiC^^^^tt, ^«*> 

at. *»©a«flra«rA#+si»«A##Ri:» wis 

If ^A¥#at- «fc 5 A#1f « t ifcfH"* fctfxDtf 

ffl-f--5tf#sa#at, tfrissm^a-esm Lfc«-§-^ 

40 tbfclf^tSrJtUsU WEA^fll*^^©^***: 

[0 0 2 1] OTIE»««ftOfl|j««»*s, P Z T (^^ 
yft^aySIS: [PbZr0 3 iPbTi03©ig 
so fit] ) , PLZT (f^ygt-^nygyy^yfS: p 
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Z T-$-t£t>h P b Z r 0 3 t P b T i O 3 0DEl^lC L a 
Sr«CW Lfc^JUBMfc;*) . SBT (^^/^hoy 
^ Afc'^-v^. : S r-B i 2~T a20g) , S r T i O3 

(STO : ffisfk* hoyf^A) , BaTiO 
3 (BTO : ^fyWt/OJ > (Ba-Sr) 

T i O3 (B S T : ff^Wt^V ^A^l<nyf!>A) 

[0022] awEflfwea^attteoftffjgiNWfr*^- 

[0 0 2 3] JiE'cdJ; 5 *3t#JI0^3»** J f--ett» WE 

[0 0 2 4] Sfc, ±E© <fc 5 fcJfcflcj&iMMfc* : f-fc*J 
V>T, mfE^/^-^tM^T^&^tufc^^- 

it m \z x z> e a* # ^ h h 5 o 

[0025] ;:©»a-©iltrfBflM*e&#Sfi, tWE^* 

MR* tt ttft * SiJK £ fc fife* ttm«* 
[0 0 2 6] fltrE^A^-Mfc^aW:* fl-SB* 

3-fA'*sj:t«BiBigi&*«-*-« , t>©jjs#*.e>ix» ttria* 

[0 0 2 7] *fc. ±IEct? i 5 ^ScflcJ^iNWttS^tt. 
[0 0 2 8] ±E©J:5*3ac#» i MM** I f-«:. 

[0029] z<Dm^, mwz&mirziLtitj&tm&m 

[0 0 3 0] ^fc^PjW-Y^^^^-^H, ±E©<t5 

Jgtem^-ro 5 it loaSmJE-O-^^rt© 

-O-* co^ffit, L< \±-i is? t©glTilOttlt*iLt 

*3 9, &m.<»m&mb*w&*=f-»* ituEfif$&A#^ 



8 

[00 3 1] $ fete, WfcotWEicffJR^iWR-^o 5 
ME^^^^©^^^®^^"^* 

tt, SfiEl'^^^^^^SSS^fcWEmcD^M^ 

&&^<b ©{§-§-&§{§-!- 3 rtia*), tuE-rv?* 

v*rt©>f ^*©^fi£&&T5fcfc© *>©■?*> 5 
[00 3 2] *fc*38M©-< 5>* y hE»i£@fi, 

E^/v=¥-^#e^ife-t-5^SB^*/i'^-i U-C . 

mt> i±nmmm-£ ft am* tt\x%$. ± x. % 

[0 0 3 3] **3, ^*ffl» c P© r^^-tv^j ttt. 

[0034] *fc*wsWB*«p© rscflggiNWftie^j © 

rStflEjgj HAS, Wflt^BAtt, 0^** 

[0035] ^i^^^f— w#S&2rifett, >^ v 5 ^ 

[0 0 3 6] (^ffl) ±E© i *J 9 OAflKjg^***^ 1 
*^»*>e> (£F£L<l±#»fe!i-e) Hlgox^ 

[0 0 3 7] rcDi 5fc«HH*««SrA#U-C^»fc 
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PSV>&v\ -co*:*, JDBlS^tpM$©A#. 

5 r. £d*T#So ::t% fft4R3&# 

^fSttfr^ftS^SSSteWFeRAM (Ferroelectr 
ic Random Access Memory : USagH-ffc;* * V ) T?fcS CI 

tmfrmwmnwft^&i: L-xm^x^Km^-r^, 

[0 0 3 8] Sktai. ^•g|5^?5©{B-§-$rS'fS-r ; 5iim 

£o\zffimWm^&tLX. 3£f!«#a>bfc5FeRAM"§r 
*©FeRAMK:*flH*#Sr*ai-5wiJcJ:»), IE 

# <-TS::i:#-e£So r©± 5 fcfi*^***^® 
g££#S5<ftSo 

[0039] tfc, :©±5/iWM^I;'('>' 
ii£it3;ii:#' i5 TSgt?;fc ; &o W*.fi-f ^*JB* 

\z.&^xm*n*hmtt%9^9ft<Dfk&m&ym\^ 

S^tfc J; 9 So- 
lo 0 4 0] SflcHMNWaT-SrlMlsS***: 

SFJri-ffiffl-r 6 r. t So 

[004 1] 01Jx.rf, ^^©eSb^^^^r-^m^t L so 
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5 KAMI'S r tic J; 9, ^<W©*JRiai64:«)M-t?«« 
[0042] 3R^©^aa5k:.f±3'f/V'*s*lr 

[004 3] tLt> Sc{W»*NM«R^I4, 8**1^31 
tee-c^u, «fcSc^ufcR*isiii«srt>RrffiKi- 

So 

[0 0 4 4] 

So 

[0 04 5] (^1 coUffiO^ffi) HI 1 1 
1- 1 1 KGiA»oT#igttT?ttiie3;h.fcie** 1 2 Srm^) 

1 3 1-^m-rS^^^^-^m^g: 14t« Z£*,V:¥- 

i 4 x-mtmMz «t 9 jB»-r stt$gA##^: 1 
5 „ mmmm 1 e , mmwm*® 1 7 , mmfcm^® 1 

-BrSfcJ6(c^i|&-r-SSeil*tt, m^?s. SR. «*■ 
1 4 *3 J: tfttSAf^t 1 5 [*^^-©*ffi U < tt 

*Bf^j£»c^$nx^sr t^a*Li/\ ^mmmrn 

M (Ferroelectric Random Access Memory : Si^fll'^^ 
[004 6] tf#A¥#g: 1 5 ti\ 1 1 ©JlHi*^ 

mmxhzs^?* v^rt©ts«^A#-rso wwf#gk 
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16f±, tf&A^#J&l 5 J;f3A#Lfc*X*rt&5flr$& 
JpJWri-5. itfS^a^l 7tt, A¥i"5^ ^9ft&ffi 

[004 7] HI 2 tim 1 Lfc§H^-0>fbf££-l&93'f-5 i° 
tc£xD7a-?-V- hX*hZ> 0 m 1 S.O J IH 2 &#J$-t-*b 

1 6, flMMHtfWl 7. *s*tWWie**«l SSr© 
[004 8] jg» Lfc1W$BA##I9: 1 5 fi, Ht^-JBH© 

5 (|g|2CD^xy^"S 11). fcfc, SHW^Sl 6f± x 20 

7 jz^^mu (gi2ro^xs/7's 12) , : 

(DB^tii L.fr0kftt A#Lfc* rttttitttJ: £ifc$5s 
U fl|«e*©^»ttSr*IWfi-5 dH2O^^?/7 0 S 1 
3) . mmwm^&i 7K:^»!sri£LT*>5* 

[0 0 4 9] ^y^S 1 3lC*5V^T*IJ»f^ai 6 tfft 
&^9>9ft<Dm&&&M1rZ£M&fo^tmm^tim 3° 

$s##«s*u3 ([§i2w^7 i s/rs i 4) „- ^(omm'sn 

[0 0 5 0] ^fc^S/T/S 1 SKlttl^T. JpJ&r^R 1 

6 ni9m^9 ^9 rt^it «^*-rs^s*5fo5 tfijwf 

€SfSi8tf, ^ ^9 9^9^<r>m^9Vn^^t 
T I- 4 o t *d Wf $ tt^ &R& h b T * v 9 £ 

se&ss) i-ea-rs (Ei2coxxs/7 o s i 5) „ * 

ft. frS^fc b'cDWr&teA(D&it J $>m.%:^fcm UT 
^Jlff^fc^tcte^-T?. 4^9<T> p Hd s A^ < ^ffcL 

m*£z.xh x^\ 50 



12 

[0 0 5 1 ] -fv?i>sy MB»$lg^ffl^6>^5* 

pj/v*, K^tcsatt^fi&^o rHEi^fct>, ism 

ffl^fetuS (fiRftliE) o 
[0 0 5 2] *HJS^Ig(c itvfi, *^*s^^^-3E 

r t ^mm^mm. ^jxtf in 1 1 ~m 1 4 t-^-r <t 5 & 

[0 0 5 3] 3RqF-j&$3i^yi'^-fe»#asr 3 firur 
•T-©/J^t* s "srH i ^ 19 , »v ^<@Ff> ' t> b < tt0 1 1 ~ 

[0 0 5 4] *Hffi^fl8T-tt. ±5&Lfc «t 5 t^lt^Sa 

tVTV»?>DRAM (Dynamic Random Access Memory) <D 

5„ ^<DXo\Z.FeRfiMtXmMT9±Xfr"l1feX'foZ)Z 
-t^ Steffi* Sr W ^ ^ 9 is 9 X*& 5 Wfe\z 
tie it). aEfit^tfWa?rfTV\ ^SB^St^I^w 

mx-foZo Z<DX ?\CFemil\Xn'&T9±X&-HimXh 

[0 0 5 5] ^©<t5»Ctf##a#ai 7*5, 36 

^^flC^b'tSFeRAMTfcSrirtCt?), FeRAM©3S^m 
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[0 0 5 6] (IS 2 OjlifecD^flg) El 3 itt$£W<n% 2 

@TvT:i-^Wi:fls:^^#:*^2 lf±, fl-gBA^bUi 
?-21 l:fl^ot»t*MJhf:jgl* 2 2 ZMt) 
2 3(C^-T5^/v=¥-^m¥^2 4 i^/v^- 

&m^& 2 4 xntc9,^> <t <9 etft-r ^ a^^^ 2 
5 s fu^ift 2 6 , mnwm^st 2 7 , tw #es?s 2 

8, Sft#S2 9 k&ffift, 4 ^ >? V 1/ Z tWzMZh, 
-So f'l wUKsw^flgi (±gffi«fjg*^rs,£-ejlft 

massif, ft, i*^^i*^jg^-e#So '> 

T^So . 

[0 0 5 7] If «A##^ 2 5 f4, 1 CDJIH*^ 

2 9»±^gSA*f::fi^B^b<DA*fS^-2 0 5rSff f 
So ¥lJ*r#8!2 6 14, &i§^8>2 9 >0» <D AjWT?-^ 
CT, ff#Afft2 5lC*^*rtg|$tfr«£A^£-tt, 

j£©^**fciio»£ 3 2 
7J4, A#?-**v*rt*tim*Jfci^5lt*# J HMR 
. A##S2 5 i9A¥L-fc^^^rtSBtW^Sr^«-t-S„ 

mmem^m 2 8 f4, w»f#« 2 6 ©*m*k: 4 o xmt> 

U-C, *J»r3M£2 6fcJ:S*J»il&***»A*fcW:*fflJ 

[0 0 5 8] 0 4 (412 3 Lltm+OWjft&WFll-Z 
fc*W7P-ft-l-t*fo5o H13X0 5 EI4Sr#B8i-n 
fi, ^«A*»fe*^-2 1 fcl|6]J&»oTie«#2 2 
t . ^/V^r-^&^IS: 2 4 ttjgftTj 2 2 Sr®* 2 3 — 

if^U *©*2>fc«fc»>tiMiA##«2 5, 

2 6, ffi4MMt?Ik2 7. 1f«eit#S2 8*Sj:t*£tt 
fS2 9Sre»-T5. 
[0 0 5 9] ClOJRfgKtSI^T, tVUAXlZftUBfrb 

Sr£{f-fS„ r<OA73ff-§-3 Ofitt&tt'f 

{£-£-?£>!), g{§3M£2 9-eSfS (I2 4w;*-r y 
7S2 1) . t5i> flifS2 614, flMRA#¥«2 



/4 

^y?Ol«. IBS, pH/££*©tW$8£A#£-& (B4 
©7fy7S22) , ^^oA¥Ufc^>-i?rtgBlf^i# 

j»i-5fc*©ifefl=srfli#*a#a2 7 £<om*mi, m 

2<D^y7S 2 3) . A# L-fc* V* |^ttttW^R£ 
4) o 

[0060] ^r^7S2 4 KHS^-CA^ttfflWSKJfc* 

io A^ttfffJJSKJfe^SrMfc't-tWWfUfcifrfi-^tt 

(^fy/S 2 5, . S 2 6) . Hftrtt 
*^#-&TA¥tW#te^LTt><tV\ ^©61(4, 31 
^/v^-^mt'J: 0#fcm*J 2 8 -c, -f 

-' — «ttt5r -i-efT* Po" i<De^-f-5fc*w^^/v^ 
-f4BI#, 3t, ffi^ fe> Wfc^SrteflH-S-i'a 5 

[00 6 1] ^»AX»±^»BiO»e>OA*{B*3 
0 t*tC®m73Sr , b*^-2 ll^ittfi<, ■giJ^tf-e 

3t«5*&ttpHSrBH< fc»WfB#*if«^ 

[0 0 6 2] **lS^*fcJ:*i.tfs ^S8^6>»m#SrS: 

9 St 9 SrtT 5 ^ t S. 
[0 0 6 3] -Y ^^^v^rt fcffii-S colics 

[0 0 6 4] (£ 3 0Hffi<D7£ffi> 0 5J4*^BJ©^3 

40 H-c^-f^lftoicflc^ifMatfrsR^a 1 (4, ^«BA*»bHt 
^•3 lfc|aj*»o-C*S5ftfe-ei*IS*ix*:iE«*3 2 5rm^3 
3 3 IzXili-Sau^/U^— XjH#ft3 4 t , rn^/p^- 

3 4 xntcmti *m v ^t??tj 5r%^ $ *s 

[0 0 6 5] rro±5^ffi'ei4, ^$BAA>P)^3 1 
ClSl^otiES^ 3 2 i , ^*A"¥-£&#fS! 

3 4*SjEm*3 2 §r^3 3— t^iU t©t*3 3 
trA^-C9A«^A3 5*S5»**«^L, fii^-3 1 5r 
so ^V^«EffiT?^3e$*5. rOl?Af4£«TLt>^^^?K 
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T^i-^ffi-r 5 4 5 In UT t J: v v 

[0066] mx.\-$m 6 t-'f w ? <d-< >"? 
mz-ttcm+tDfom*. -c^^om^^tt t tic* 

-f% 06lc*1-4 5&^>'^-e(4'f'>'?*«Sn 3 6 49 

tb^o :mic4>9> ^^^^ 3 8^cD5i:#:»^3 1 
(4, ^^ffiHd>fe-£E§l$T:£l-#£bfc#fiT% 

[0 0 6 7] H7(±^3 1 <7XSr«£r5SlgU 

5StJ ; |217co^X2/7 p S 3' 1~S 3 4$r#rai-5>t, fl- 
: — -ttAXtt**BB «?Jitf-f y^^x- ? -KEftiSll)- 1-4 

gB B (Mitf-T^^J'H mmmW.) X tt*3B C T*S 
[0 0 6 8] i(D^-7-WficBco^m(±^ ^3t#^tS* 
[0 0 6 9] *H«E^flHcJ:ntf, JKflc©Jtfi*s|l** 

[0 0 7 0] ft*, #3BSJB«tt±» UfcfS 1 2 

©njio^tjiSjfi^-a'fe^rs r. 1 1 "iiBT**>?)o 

[0 0 7 1 ] (I4 0M<OW) 0 8f±*38W©*4 
[0 0 7 2] #Hl£^f§f43f§ 1 XI4J? 2 <D%mm<r>tL 
[0 0 7 3] HI 8 (A) ©fiSJ-Cfi, 1 CD§£6fc<D^<iiO 

^■*sjSH«*fl**Sr-tH-tixA#b. lfi^-4 1 ©A3Mt 
18 a ttSf 4 2^, l?4 1 R&m* 4 2 © A3Mf «R 
a, b»4*©*4-~i:JlWfce*3*U 4 3 tt 

[0074] us (b) <om-?&> W,2<D'$m.<0 



16 

^Kl*l-8AXI4<WliB £<9mmt)tffc1fe£ft>Xioi9 . f\- 
A AXtt^gBB 4 19 #J;if4fSi^ 5 3 Kfg-^fc 4 
SCP^A^^St. KKrtSSfc^JCi-S^S 1X14 

5 131(45 2©WBI3*ttte©* : F-^i:IIH&e*Si'U 
3 4«9^fi5AX(4^gBBXt4^g|5CtcS^ 

[0 0 7 5] HI 8 (C) ©0!I"CI4 % 2 <D%W><0 

g|SAXI4fl-g&B4 90lJ;tfi3tl : ?-6 3lc»Ltfc5fif-^ 
A^^tbSt, ^r<D{S-§-(4*T-6 2*5 4Ut*T-6 1— t 
«HJte»**i/x 3fcJ:9*MBAXtt*MBBXI±^ 
SBC— ^*SrffJtc5o 

[0 0 7 6] ft**, 18 (A) ~ (C) (D#jT*(4 v 1S$C 
<^Cfl£j&¥*#*^© — 3 ©HJS©^»©»** 
^#SSrWx.fct<OSrftffl LTt4V\, 

[0 0 7 7] 4/cHI9f4, 4 is Z ? is t ftRXf-Z.fo\Z.Wi 

^^?rBaSLfc0iJ$r^:bTV^?) o r<D#iJ-ef4. fB 1 

teei-ee*$^Sc — ^^^^^72©^^ 

Sixfc><^&l^©fc*fcefctHP 7 7A><b8fcffl1-5fE 
K7 8H:tt, I DAMS .(BEEHMg) &«l*.fc»2 

30 co^T- 7 9 -cDm*tt^(4*T-«ffitci2 Lfctt^giS i IS 
^ yK7 8 &mW}-FZ> fcfc©«MIS±© 3 ^ H 
$B i <Dmm 1 4 o Tfr* o T 1 4 v\ 

[0 0 7 8] f L,t, &m*7 1, 7 9^gS*V?>eS 
^^W*&-f?>t. -f >-^*cd^T-7 1 140ijxf4-Y^^« 
a*1t«^A#L. Eft^-y.KOS©*^? 9t40iJ^(4^ 

7i(cei*-r5<, -r-si, *^7i(±Af Lfc^y^a 

*t I D4rJt|55U, -ifebfct^©^-. mi- 7 9 tdfl-SJ 
-^>-^^ifeSr*ob*?>4 o&mm^-tZo ^7 9f4 

Lfc9, AOB^ttit^RjtSlf 1 ^***^^"*- 
[0 0 7 9] E*±©4 5K, *^-Sr 

[0 0 8 0] 0 8 5.1/121 9 K* Lfc0iJ-ef4, 

0 1 o tc^i-4 5 k» mi <DmMmm^M ltjb 3 © 
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femm&mn \,ttWM*m>&mi- 8 2 a^^t^ m 

9 hWM&'i v9 9^9 i 20)4^9 1 z *?<n>WQ<r>$L 
a{cie»$n5„ — -rv^^ 7 2 

K7 8{Cf4, I D«6«6 (BSEttte) 2 
coHf^-8 3^©*##i£fi*^*fl5fcKLfc«ffiS|5i:flE 

^—5/ K7 s^tb-rsfcfewa^stsi© 3 ^* t- 10 

[0 0 8 1 ] ■* Lt> 8 1 tC^«B*»feiBmASrfllc» 
-T-5 £ v -< tp ©HI-?- 8 1 H^^ff-< >-9 ©a*tf $ft 
£A#UT, r©if^£l^©a£3a#i:ifct!EU {&© 

fcj&£ivtc4^9m&ttm* ! g:tB1-Z>tthiz, ^J^tf 
^*©pHfc»*-Sttf**rA#U WhyKHo* 

-5 t . SftfcE*^ y KMOSR? 8 3 (4M 

;U4** X* Xifc©fc.«>©>f >-?m&Xli4 >-? © p H Sr 
I Dtfr$8£iiiT-8 2fcfi*f-*. ^rL-C^^-8 
2J4, A#Lfc-fi'*»*»**5«fctfpHlt*i: IDS: 
Jt«U £#©#-, «f8 3t»«^*^« 

- [0 0 8 2] IMfc^y K 7 8 f4, KKrtTfc-? 

X <o ■< v9 ^atm-f-S t>©tfMfx. 5>*u5 0 

[0 0 8 3] (-t©*&©3*lfi0>J8*) _h& Lfc3lJfc©0 

«©SMHB¥*#3irF-«:aWB-CS *W 9 ^9 <r>m$L 

w&m 1 1 ~ia i 4 (c^i- 0 ia 1 1 fc^-r-i' * 

5 0 1f4, 4>'9&$5lttll.ti»im&<0'(>'9&5 0 2fc 
«#5 0 3rt^ga»U g#5 0 3 K@5feL-fc=*Ate5 
0 4t?SP5 0 2aSrKi:Tt3t, -T y^Wffl©*^ 
«+5 0 5 Sr=fi»fe5 0 4k^£$iJLTgrtl£JSS$ii:a 
- tX\ ^©-fy^-^iy h^y KM>'i!'M5: 
~<D£oti:4 >"? 9^? 5 0 1<DJ 
v^£§5 0 2rtK#38W©£te^¥*{*3i J ?-5 0 6 £r6B 

[0084] 12112 KtfItJ ^^^5 1 1 

14, ^y^l 3SriKSLfceft:5 1 2©-f y^M&P 
5 1 4K, ^ X* fcfB&iiiftS left ttT Sim LfE®^frfc 
H>'^v'^f K5 1 5 SrEtttltfckwefcS,, 

Z(D&?t£9>'9 5 1 H^O-C^^ 5 1 3 <p};i#3gf3H© 



fttHIM^**^ 5 1 6 5rlfiH-f-5^ t* 5 T*#?)o 
[0 0 8 5] HI 1 3 (C^-r-f 5 2 1 (4 

HI 6, i9, [211 0\C7Flsti9>-9 kW\&<r>9>'9X'&> 

-TV* 5 2 2*rJR*-r*5S£*H#$0>SSl£i:, 
AJE*£SM*5 2 3SriR<Ai-5*«;ilii*tllB©JB2S 

9^9mTUxW,l^.iL^,2^'mm^^Mm^ 
5 2 4 £ 5. 9i2M<04>9ijk1^Q 

5 2 5 J:9-f X*2JS«*3*tSfc, M 2 SMM 4 *) 
1 1 1 i t Cf fcotl 1 i©< 5 2 2tf^ 
2lC*ffl*h5. r© 4 5 &*/£©* X* 5 2 1K*3 
^T^l^t^2^t(C^tb^tl*^KW5tft:^¥^ 
f^5 2 6, 5 2 7*EU ##J£;ftfc#*©^©f y 

[0 0 8 6] HI 4^^i--Y>-^^V^ 5 3 1 

f4, <<>?$:9m[s1t&1LKto&5 3 2£HXiSrtU HX*rt 

3 3 Sr^W-JtfctcDT-fcS, -CD J: 5^^©^^^ 5 
3 1 Kcfci^Tt,, H19v El 1 0le:^Lfc<?^^ bffl* 

ivWSMoAflc^^MWflcSR^S 3 4, 5 3 5$rgSb, 55- 

[0 0 8 7] #cl^ ^IIPJcoAtt:^*^*^^^^ 

0"J5rl21 1 5 ictRB&EI-eTjW-o 121 1 5 v 5 
i s' MMkSslte 0 0 tc««$ixfc^s' K*~ hlty'S 

6 0 1 14, ■ ^IBfikOfcfefc-Y Srtfcffl-fSKfretm 

i"5l2ll l~|2ll 4tc^Lfc<t bti.41/9 9^s9 t SrW 

^^^^^•IfP^^^^f — xh Z> &m.t) Srttif&-t" 
5ft6 2 2 J ^gfrlE*^-t1S#Sr^(6](-affii-2)^ 

[ 0 0 8 8 ] ^ y K*— H U y v 5 6 0 1 (4, 121 1 5 (c^: 
-T 4 5 m.Wi^-9 6 0 2 ©IEa?[HieiC*t() L.xwm 

^ea=¥-T6 o 3*jj;t/6 o 4 LTiH]^i-2> y - K 

^^ya-6 0 5CD4gJSSl6 0 6{cMLT#-g-r^^r-¥ 
!lyi?6 0 7±CIiSilt^5. mWi^-9 6 0 2co 
tb^t-ioT^y K#— h y yv^6 01 05^^ y ^-^6 
40 0 7 t t.tt-^'l' K6 0 8(CjeoT^fPa*5j;0 5 bCO*' 

~-s/ k*— h y s'v'e o l^pjBtttj^ixfc-r^^* 
*o«iE»a(«)Rafe*a^J: -3x^*7x^6 0 9± 

\ y ,y^6 0 70^»j^(6]lc*pfcoT7'y V hffllSPS: 
/7fy6 0 9fc*tLT«"ffii-5. 
[0 0 8 9] y — — 6 0 5 CO — SSJcOjJrGltc 

so fi, 7^- h*^"5 6 1 1 t5«tUt6 1 2asK&$*vC^ 
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£ 0 7* VX^yS 1 l&cfctf 6 1 2fi> *y y 
07(^)^-6 0 7 a(D, 7t f^^76 1 l^oitfe 
1 2OfB«^ff*EtJ»BU-CWIIl^-^6 0 2(Dia<B 

5 e Sfc* ^:yK#-hyy^6 0 1d>fc£ttfflfc£S 

^Bi5l¥S6 l 5 fcj: 9 6 1 4£>WlnffiS: 

[00 90] >T ft S?* V hlEfit^E 6 0 0 fcf±#fl£X 
1 9*s<i^fe^-CV^o rw##3:«Fffc6 1 9 lc 

tt-C^So 6 1 8fcfi» ^y-=^^yw-K 

6 i 7*sstt9f+»i : t3ti--ci/^, ^y-=y^i^- K6 
i 7 ter. ©Affile p.gibi\ te©«a»©4i*n©* 

1 5KJ:5»3lia«akf^fc*)fco-C«3l*W!*fr*-Sfc.«> 

OW^-6 2 0^f«X.?)ilT*5 9, W«-6 2 0f±, 

y 0 7 fc«-&-*-3#i»6 2 l©^Sb(-#oT^ 
t&U IBib^— ^ 6 0 2*»b<oKib^^^7y^-^0!9lfe 

[00 9 1] ±3SUfc«fi£Sr*i-5-f S>* s/ HE» 

ggeoo -eft, mottE»«t#4RiS*a^ * d ^7 
ry6 o.9±sras^$H57°y v hfflssp i^ut; ,^ 

y K*-hy yi^6 0 1 ifi^V s h£3*ftP 
#©*»e>^s' K*-h!iyv?60 1 (c^ifrlf -S|-;& 5 tfci££ 

[00 9 2] 

B = k *N a * I a 

[0 0 9 8] 

V = -N {d B/d t } 
= -kN a N {d I a /d t} 
= -M {d I a/d t } 



[0093] it, *mw<D±#.M*m#%ttmm*i 

fit, (1) s i0 2 I^SiNlHtyMiUT 
{£•9, -fy^©pH5:W5tyt-^ (2) y-f 

^tXD— ^, (3) ft&ffca^/V*— fcSBftU 

SrifflU -< is *\ (4) W 

[ 0 0 9 4] -;W8W©&#^*f^^t=J«WB^ — 

o [0 0 9 5] Ell ^§B*SIhI8S1 0 1©^ 

-T/VL a tCp«LT, ^«®SS1 0 2coJ»m# = -rA-L 
£rg#, fl-gB*«la]gg 1 0 1 %mCX ="{ ^LateWM 
la&tittk* &ffil a K£oT3&mmi&l 0 2<D3^/W 
L«rjr<W3ltBj&s&t5. -^t?, m«ttl a *r^b** 
5i: ^/UL^BX^KBd^fc-f a^/VLlC 

l-c^shik i o 2 <Me»>i& 

Olt *T-<fl!|CD^MlHlSS 1 0 2©^m^3-r 

[oo96] 4 fc, v y = ^iz^/v^—^^m 
$rR<m*:B(±, ^*siasioio3^/vL a ©# 



* 40 



[0 0 9 71 

mi) 

X [»2] 



® 



[0 0 9 9] 
★ 113] 

B = m 3 H (z) 
= U.N a I a raV2 si»r a 2 +z2) 3/2 
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kftz. zit ^n^mm^<o^^^tn^ * [oion 

[0 1 0 0] ®3S&)1®£.<4-y#9fyx- : M»4, * 

M= in N/ju a I a ) i s B-dS 
- ={M. f . a r a 2 NaNS/2M0(r a 2+z2)3/2} 

^©SWffeSo ^ 10103] 



© 



[0102] -eux, 



[ft 5] 



Z (a>) =R+j { to L — (l/coC) } 

^-a5*siass©-r^t"-y^^ : z a f±, »★ [ft6] 

[0 10 4] * 

Z a U) =R a +j Q)L a - {co 2 MVZ (to) 
ifc*. J (4. BMfc£SL-C^5, *LT, £ * [0105] 

(o^-n^mmm^m. : i a ^Sc*t-^5t [ft 7] 

Zo (<uo) =R a + j L a o>o- (a>o 2 M 2 /R) 

[0106] ♦ 

tan<f.= {j L a a>o~ (co 0 2 M 2 /R) } /R 

20* [0 10 8] 



© 



* 

1/2 



[0 113] E 



[0 1 0 7] ^LT, r<D^§B*S[H]SSW*SiSI&fC : [ft9] 

f ote> 

f 0 = 1/2 n (LC) 

[0109] ±e©j: 5*h«*>6» mvt'yy ^y^w 
9iiA/^S(E]?g i o 2o-r vt- 

sgi o Koffltemzmtzitx. n-&#m.m&i o 1© 

-<y^Si (BP*>, zoSSfl:) fc-&**b-o*3. 

[oiio] ^*Mii]ss i o i (D^mmmwc 

l0 2i»b®Hi^ Myf-^) !5\ mW<DW£M 

[0 111] Lfciiot, St^y a^tf^tJiitrtSfi 

[0112] #«©fttfc#¥2*ffc*^©I«ft#ifc 
t, Hie, -tOffl««Sr««tt»^«»-t-5»jt*ftSr 



II 7 

11 



© 

(a) ic^t^y^yicML, 

7 (b) tc^-f-j; 5 \z.mmt<o s i 

O2R2 0 2SrMfiKUfc«» 017 (c) \C7jk-T£i\Z 
S i 0 2 Je«5— gfSKBSD 2 0 3Sr^-T5fc*, 7* h 

[0 114] -tL-C, 017 (d) ic^-t-J; 5 }C N MP 
2 0 3^ICTOKOH^S;fflt 1 fcI*tti5'fy^ 
izx<o, ±M<r>'y\) a>-g|5#<D^&*U ^SB2 0 4 
Sr^-TSi Hi 7 (e) td^i-J; 5tc LP 

0 5 

[0115] Hie. 017 ( f ) fc^i-«t 5 t-s y ^A* 
CVDMffl^t, 4M^^*I-tl-CuK2 0 
--(BSr^i-S. -t tT> 017 (g) IC^-TJ; 
%\<oy* h V y Srfflv-CCulBS 2 o 6 

j/^U »fiHlgSO-tt-e*>5.#tSkNOJ» 

&3P 2 0 3 *:«re j Hi*if©*tlhSBtf2 0 7flf> ^ 
ffiflsrttoco'asiHlB 2 o 4 Sr«HtttlBfci-5. ^©J:5i- 

[0 116] C©J;5W»a»4*»¥^## 

fiMtwKlblBlJStlf^-ttN-MO S tslSS*^5rffl^TV * 
5. 0181c. N-MOS@lS*^Sr»R»rr5J:5K:«l 
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[0 117] Ull 8\zXtlt£. Pm-9,fc<DS iIS4 0 
lie, -WiMo syDt^Srffl^fcf^^yr 

0 2(vlP-Mo s 4 5 0d5^$n, Pl^^' 
f^40 3!CN-Mo s45 l^i^^^TV^. P- 
Mo s 4 5 0 JoiU'N-Mo s 4 5 1 (4, -ttl^tW? $ 

h^t!4 0 8^1^ 400 
'o*V?*Xl"-A£il±5 0 0 O^Ohn-WWTWWSi-C VD 
jfe-Clt^L-fcp o 1 y-S i \Z&Z>tf— hia^4 15, 

J; N W h 3 V Mi P S © ^ *fi^J * A Sr L tc V — * ®9c 
4 0 5, KWyi«4 0 6ftM$tl, WbP- 
Mo s 4 5 OtN-Mo s451ti0 C-Mo s a v 5 

[0 1 18] m^SElbfflWN-Mo s h7y-^^ 3 0 
1 tt, ^tt^ ^^Afe«fctFfe^«XSfc «t"9 , P 
I?iMS4 0 2±©KH V^igU 1 1, y-^|S 
^4 1 h%im4 1 3*?T?#J&£*VT^3o 

[0119] rr-e, m^-mmYy^^h lxn-mo 

MWoffiKL fit". */MttT*£) l 0 
jjmt/A *© 1 0 Mm©F*9i?© loll, y-^iK 
K>©ay^^ h4 1 7 ©<ST*£> <9 , -?r;ftfe ©*§#(* 
2X2 Jim** 3B»W\ WWil«F7^ 
? k<DMRbt£Z>t^#>, i©l/2©2Mmfc5, rtIR 
©{&»!, 3^^h417t^-h413 ©Sggft#© 2 
X2/ I m©4/imi > y-F4 1 3ffl(i^©4/imffc 
9 , -g-ft-1 0 Mmi45, 

[o i 2 o] frm^fflizn. 5 0 0 OJWah-WEUil 
0 0 0 Otvr^D-i^Troff^tf)^— /wKIMbfcJ; t) 

So ^y-f-^FWtt, -Ilof^i4i4t 

[0121] fc*^-asjfcj5fcS;h,fcSL JHH]|fttHR4 1 6 
&ffo7 O 0 0tyr^h-A©J?${CCVDfe^<tSP S 

g, BPSGi^tn^ti, i&mmicxvsfmtt&m 

mmtttZA 1 ®®4 1 7KJ;!je*ltf5tTfc:fr*vCV , > 
5. ■£©&, 7 , 7XvcvDi*t < ):?)S i o 2 ^»I 
IHI&1HR4 18*1000 0t/9**l°-m± 1 5 0 0 Ot 

[0 12 2] :©N-Mo sIfil&S:, Ell 7©±5lC# 

gi: LT©FeRAM^, x^-^ftf LTWii 

[0 12 3] Cl©FeRAM©-1r/Mtji, -ttefrh&Wi^fc 
©-fe/Mtig(4, 019 (a) i^-rj; 5K, 7°^ 



(13) 

-h7-f y (T8P®£) 3 5 2, 3&fim#3 5 0, ±SP 
113 5 1 &MI&«Jf L-CfcSiaWtflK* 
;/h7^y3 5 3*8*1*17—1*?^ I' 3 5 4ttt>(-^ 

SiSr/B^T, 019 (b) id^-TJ: 9& 1 T 1 CSHr 
;K S19 (c) ^i"«t 5 * 2 T 2 CMlr/VSrfl|j*;i-.5 

[0 12 4] Sit, *«©»iBfl!©Sci*:jg^flc*-T-S: 
t, 01 6to^Lfc^#«0&i©P^T\ S^LfcBS 

-rsr.tasfeSc ^©i 5&*§£-et>, WfT-^t 

[0 12 5] 0 2 0T*tt^5i 51-, JKfr't'i-^J 
©jtf— /H^^^^F- 2 1 0Sr#jg$-£fcl&£\ 02 0 
(a) ©£5*-, ^)!9-a^cD^^fcSfc*lCH, 
20 (l) #71 F =«Bflco**W 

(2) &jj(owmi&km&<oftmm (i'tGSri5») 

[0 12 6] -t LT, 02 0 (b) ©J: ^»C«t 
9ifc#as$g*)LT, ScflE^ilMW**^ 2 1 oa*, «J«J"& 
^©jRlga^^Ug^fcB^ ^©tp'kdM^SU #71 

loi2 7] ::x\ iio^^itfcSitoli 
©f^ffii&l (0 2 0 (b) 4"©— M.m&) fSv*fc£# 
30 ©^©flMiitS (02 0 (b) •p©!!^) i©^*^ 

is* (DM £ t W&tlX </ N 5 o 

[0 12 8] #0tJ©J: 5K:,' SC#»iM>**T- 2 1 0© 
^irV^S'ki^Ki/MftW-fcS©"?, ffl;*J (^tE 

So w©«t£^i : Tf4, 
[0 12 9] 
[ftl 0] 
T=Whsin9 =F hsin9 
40 =p gVhsinS (>0) 

x-*$tus„ 2 i o*s#»u 

fc®i*:©^«SrVt, Scfls»**flc*- : ?-2 1 0©Jt** 
Srp g t U^5, 

[0130] fit, ^©«5E*SrjE^-r5fc«>K:»4» 

[0131] -tUT, 020 (b) ^b, 
[0 13 2] 

t»l 11 

h= (I/V) -CG 
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[0133] tfcSo i«io«iiHi 9 

[0 13 4] 
[«12] 

(I/V) >CG 

[0135] t45ii#, ^A^WMf 210 

[0 13 6] 0 2 lf4, &&W<D%S2<oM1&<oM1&fct. 

"CfcSo El 2 1 5 4 1 (4, mi 

3 t PHUK:. -f 5 4 7 Srite»i-53te^*BH*tlBO» 

S4-Jga$-er-5»iiHS5 4 8 t fcflif *.;fct>£>T?*>£<, £ 
2£fc«2£fc*jfc^3S*H::*Stt5ii»fc5 4 8{R)i 

[0137] El 2 1 ( a ) © i 5 tC v 
2(4, 4^9.9 5 4 lOilSrtlO'f^ 5 4 7<D 

^y^54 lrtcD±eK@££ftfc:£#ff^jS#*T-l 
(4, 4^9 9^9 5 4 l^»^*SlHlK*»b> 

99^9 5 4 1 rtw-rv^^tf^^^i-eiST^So 

[0 13 8] #cfc» ^y^^y^54i rtcD^y-^l:^ 

2*W}WtS1£Z>^t^£y. E12 1 (a) <D<<*9<OlR. 

fcfcWJWKlKi: L-c!S:£i-So r.©^llBA»e>, -r^** «» 
as«'>Ufc0 2i (b) ©^MUfcjat^TPItKfcScfls^* 

*p-f-5^t^ttJ5l55. 02 1 (a) , (b) 

W 2 &Ko<^-Ct&9l LfciO^ icfls^*^*^ 1 . 2 5: 

«-§-co:|K«S&0 2 2tC^T„ 

[0 13 9] — ^l^cO-fV^ 5 4 7*s/i</«ct) v 
£ffi»£*B*t 5 4 6 £HX*rt Lfc£ 2 g (*£E38£S) 



26 

[0 14 0] 121 (a) <T>£o\C. %2WZ.&^Xfo 
4Sr*>f>*»C«>glf^tta^H^ 
•T5o #I;U4*0 2 1 lc^-rfifiJX'f4, Afl^^fM^-S 

2Srt<E>jGEffii-@5££;h/0' k 3o rco^2^-e(4, Affi 

38±«ttt5 4 6rt©^>^*t-4t?£#ff2¥*#*T-3 
ifCfflOfK, £l J: 5 £*> 

^Jtt^* s #ibtu, «l^^#^5 4lrt©'f^i 

[ o l 4 l ] • r <o 4 b fc, fcK^Scittlj^aMttK^fcffl 

*p-c#, m^m i^t&2g.<D4 A*mwz&i%i-r 

r t J; 9\- WlcS? 2 ttcttlj^tDJIMMfiORe 
a^fgift 9 v -fy^?y^54irto-fy^Wy 

[0 14 2] Ctf>4 5(c, ^M©*:^^^^^ 
4 >9 9 ^9 n<n>4 v^Sfc if £¥i|#r L, ^gBi-iSJS-C 

[0143] EH±©a^b. *«W©iCfls»iNM«H 
FeRAIl36S*jat?*)'5-iS:AUiLfc. FeRAMT'fflV^HT 

{^t UTrtvSrfflvSr i:t?DRAMW?S3SttSr*6^L 
??^?X*&?t§&\z.m$))ktj:Z>o ^©4 5t-FeRAM(e: 
[0144] mmfc. »«««■»«:— ««JfcJt« 
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